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Drive control method for three phase motor such as DC brushless motor 
— involves performing drive control of three phase motor with PWM 
current control signal output from logic circuit, by controlling ON-OFF 
operation of switching elements 

NIPPON ELECTRIC IND CO LTD 1998.02.16 1998JP-050074 

X13 (1 999.08.27) H02P 7/63 
NOVELTY - Signal from control current command circuit (10) and detected current 
from current sensor (7) are input and compared in an operational amplifier (9). The 
output from operational amplifier is input to a logical circuit which performs drive 
control of three phase motor along PWM current control signal, by controlling 
ON-OFF operation of switching elements (1-6). DETAILED DESCRIPTION - Parallel 
ponnection of switches and three half bridge circuits are performed to ends of DC 
power. Current sensor (7) performs and detects current flow into each switch, and 
signals from control current command circuit are input into operational amplifier. The 
output of the amplifier is input into the logical circuit which comprises six EXNOR 
circuits (14-19) and three NOT circuits (1 1-13) to which pulse signals with phase shift 
of 120 ° are input. The PWM signal is generated from the logic circuit. 
Use: In three phase motor such as DC brushless motor or induction motor. 
Advantage: Materializes inexpensive motor drive control procedure, thereby 
reducing motor noise. DESCRIPTION OF DRAWING(S) - The diagram shows the 
component of motor drive circuit. (1-6) Switching elements; (7) Current sensor; (9) 
Operational amplifier; (10) Control current command circuit; (11-13) NOT circuits; 
(14-19) EXNOR circuits. (5pp Dwg.No.1/5) 
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NOTICES * 

iTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the variable speed drive field of DC brushless motor or an 

induction motor. 

[0002] 

[Description of the Prior Art] Many control circuits and control approaches are developed about the drive 
control means of DC brushless motor or an induction motor, and one of them is shown in drawing 5 . In 
df ying 5 , the drive circuit of a motor 1 10 is equipped with two switching devices 101 and 102 and three arms 
wm'ch carried out series connection of 103, and 104, 105 and 106, and constituted it, respectively, and parallel 
connection of the both ends of each arm has been carried out to the both ends of DC power supply (not shown). 
Moreover, the current sensor 107,108,109 is formed between the node of the switching devices in each arm, 
and the output terminal of a motor 110. Each switching device is equipped with the diode which carried out 
antiparallel connection, and serves as commutation diode when a switching device becomes off. 
[0003] About the control approach of carrying out on-off control of the switching device in the motorised 
circuit mentioned above, and driving a motor, various kinds of approaches are well-known, and there are a 120- 
degree energization drive approach, the 180-degree sine wave drive approach, etc. as the cheap control 
approach. The control approach in drawing 5 is the example which adopted the 1 80-degree sine wave drive 
approach, and the sinusoidal signal of a three phase circuit with which about 120 degrees of phases which a 
wave-like polarity reverses for 180 degrees of every electrical angles shifted is compared in the detecting signal 
and operational amplifiers 1 11-1 13 from current sensors 107-109 as a command signal from the control current 
command circuit 120. The logical circuit is constituted so that the detecting signal of operational amplifiers 
111-113 may be 120 degree spacing of phase contrast and may turn on and off the switching device 101 in the 
drive circuit of a motor 1 10, 102, 103 and 104, and 105 and 106 by turns among each group. 
[0004] 

|T ^blem(s) to be Solved by the Invention] According to the sinusoidal drive approach of 1 80-degree 
energization mentioned above, the torque ripple and motor noise of a motor may fully be low, but a sine wave 
must be made in a control circuit, and it becomes complicated circuitry, and becomes an expensive rank. 
[0005] Moreover, it comes out [ there is a commercial item to which the control system was summarized for 
one high Brit IC, can constitute a control circuit from a 120 degree energization drive approach easily, and ] 
and is cheap. However, since on-off control of** et al. and the 120-degree square wave current is carried out, a 
big torque ripple occurs, and a motor noise also becomes large. 
[0006] 

[Means for Solving the Problem] After this invention was made in order to cancel the fault of the conventional 
technique mentioned above, and only the forward direction current which flows into a switching device was 
detected and put in block by the current sensor and comparing this detecting signal with a control current 
command signal If calculate with the square wave signal of 120 degrees of phase contrast by 180-degree 
DEYUDI for three phase circuits, an PWM current control signal is made to generate and on-off control of 
each switching device is carried out with these signals 3 sets of half bridge circuits are operated with the phase 
of 120 degrees, and the false sinusoidal current control of the direction of a current which changes every 60 
degrees is attained. 
[0007] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained, referring to a drawing. 
Drawing 1 is an example by this invention, and is the block diagram showing the configuration of the drive 
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circuit applied also to DC brushless motor or an induction motor. In drawing 1 , parallel connection of the three 
half bridge circuits which consist of two switching devices 1 which carried out the series connection, 2, 3 and 
4, and 5 and 6 has been carried out to the both ends of DC power supply, and the node of the switching devices 
in each half bridge circuit is connected to the output terminal of a motor 8 through LC circuit which consists of 
reactors 20-22 and the juxtaposition capacitors 23-25. Moreover, the circuit which carries out the series 
connection of two diodes 26, 27, 28 and 29, and 30 and 31, respectively, and has carried out parallel connection 
to the both ends of DC power supply constitutes commutation diode when switching devices 1-6 become off. 
[0008] Since the current sensor 7 is inserted between the source terminals of a switching device 2 the anode 
side of the commutation diode 31, it detects collectively the forward direction current which flows into each 
switching device, i.e., the current which flows from a switching device to the minus pole of DC power supply. 
The control current command value corresponding to the rotational speed and torque of a motor is outputted 
from the control current command circuit 10, and is inputted and compared with an operational amplifier 9 
with the detecting signal of a current sensor 7. On the other hand, it is the square wave which carries out on-off 
control for 180 degrees of every electrical angles, and the carrier signal of the three phase circuit from which 
about 120 degrees of phases shifted is inputted into one terminal of the EXNOR circuits 14, 16, and 18 through 
NOT circuits 11,12, and 13 while inputting it into one terminal of the EXNOR circuits 15, 17, and 19. The 
output signal from an operational amplifier 9 is constituted so that it may input into the other-end child of the 
EXNOR circuits 14-19, and the carrier signal of said three phase circuit and the output signal of an operational 
amplifier 9 are calculated in the EXNOR circuits 14-19, and generate the gate signal of switching devices l-<? ) 
[0009] Drawing 2 is another example by this invention, and each switching device which constitutes a 
motorised circuit is equipped with the diode which carried out antiparallel connection. Moreover, a current 
sensor 71, 72, and 73 It has prepared, respectively between the source terminal of switching devices 2, 4, and 6, 
and the minus pole of DC power supply, in order to detect only the ON state current of the switching devices 2, 
4, and 6 mentioned above - a current sensor 71, 72, and 73 from - a detecting signal - diode 201, 202, and 
203 It minds, inputs into an operational amplifier 9, and is compared with the command value from the control 
current command circuit 10. The approach of making input into NOT circuits 11,12, and 13 and the EXNOR 
circuits 14-19 the detecting signal of an operational amplifier 9, and 180-degree duty for three phase circuits 
and the three-phase-circuit signal with which about 120 degrees of phases shifted, calculating, and generating 
the gate signal of switching devices 1-6 is the same as that of the thing in drawing 1 . 

[0010] Gate signal Ql -Q6 outputted from the EXNOR circuits 14-19 in drawing 1 and drawing 2 The current 
wave form of U phase generated by the switching devices 1-6 by which input these gate signals as a signal 
wave form, and on-off control is carried out, V phase, and W phase serves as a false sine wave as shown in 
drawing 4 . That is, 3 sets of half bridge circuits which consist of two switching devices constitute six 
switching devices, respectively, 180 degrees is energized, carrying out PWM current control, and about 120 
degrees, three circuits shift a phase, respectively and are operated. For this reason, it turns out that the direction 
of a current has changed every 60 degrees, controlling the forward direction current which flows into a { \ 
switching device by package, and carrying out on-off control of the PWM switching of a switching device by ~ 
the package signal — moreover, the current which flows into a motor is as being able to consider as the false 
sine wave which changes every 60 degrees, and being shown in drawing 3 by using change of the circuit 
impedance of a load side motor. Furthermore, as shown in drawing 1 , it can bring close to a sine wave by 
inserting easy LC circuit between a drive circuit and a motor. 
[0011] 

[Effect of the Invention] In the drive circuit which constituted three half bridge circuits by six switching 
devices as explained above The current sensor which detects collectively the forward direction current which 
flows into each switching device is prepared. When on-off control of the three half bridge circuits is carried out 
by carrying out comparison control of the signal of 120 degrees of phase contrast, and the detecting signal from 
a current sensor by 180-degree duty for three phase circuits, the false sinusoidal current from which the 
direction of a current changes every 60 degrees is generated, and a motor is made to drive. Therefore, since a 
false sine wave drive is attained by the cheap approach which hardly changes to cheap 1 20-degree drive circuit 
by the conventional technique, a torque lip and a motor noise can also realize few drive approaches. 
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